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ABSTRACT: 

PURPOSE: To improve image forming performance on a photosensitive board by 
exposing it with the board by using one photomask, and positively utilizing the 
light emitted from the photomask. 

CONSTITUTION: A photomask 14 is illuminated with exposure light ELI from an 
exposure light supply unit 20 via a polarizing beam splitter 15, etc., the 
image of the photomask 14 is formed on a plane mirror 12 via a first lens 
system 13, and the pattern image of the photomask 14 is focused on the 
photomask 14 via the system 13 with the reflected light from the mirror 12. 
The pattern image of the photomask 14 is focused on a photosensitive board 19 
via the splitter 14, etc., and a second lens system 18 with the focused light. 
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ABSTRACTED-PUB-NO: JP 06215997A 
BASIC-ABSTRACT: 

The device includes an exposure light beam source (20) which is placed at a 
side of a polarised beam splitter (15). The reflecting surface of a flat 
mirror (12) and the pattern forming surface of the photo-mask (14) are 
conjugate w.r.t a first lens system (13). In the same manner, the pattern 
forming surface of the phot o-mask (14) and the exposed surface of the 
photosensitive substrate (19) are conjugate w.r.t. a quarte r-wavelength plate 
(16), the polarised beam splitter (15), the quarte r-wavelength plate (17), and 
a second lens system (18). The exposure light beam (IL1) from the exposure 
light beai^ source (20) ic reflected a(: a junction iiiriua: (!5s) of ihar - ■•■ 
polarised beam splitter (15) and illuminates the photo -mask (14) through the 
quarter -wavelength plate (16). 

The light beam diffracted by the pattern of the photo-mask (14) on the flat 
mirror (13), forms the image of the pattern of the photo-mask (14) on the flat 
mirror (12). The light beam reflected from the flat mirror (12) passes the 
first lens system (13) and forms the image of the pattern of the photo-mask 
(14) on the photo-mask (14) again. The pattern forming surface of the 
photo-mask (14) is illuminated by the pattern image forming light beam from the 
flat mirror (12). A downward diffracted light beam from the photo-mask (14) is 
generated. The diffracted light beam forms the image of the pattern of the 
photo-mask (14) on the photosensitive substrate (19) after passing the 
polarised beam splitter (15) and the second lens system (18). 

ADVANTAGE - Image forming ability on photosensitive substrate is improved by 
using coherence of light beams projected from photo-mask in same manner with 
multiple focusing system by using single photo-mask. 
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* -NOTICES * 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s i 10WS t h e worc j w hich can not be translated. 
3. In the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the outline block diagram showing one example of the projection aligner by this invention. 
[Drawing 2] It is the outline block diagram showing other examples of this invention. 

[Drawing 3] It is the outline block diagram showing the important section of the conventional projection aligner. 
[Drawing 4] It is the outline block diagram showing the projection aligner concerning these people's point **. 
[Description of Notations] 

12 Plane Mirror 

13 1st Lens System 

14 Photo Mask 

1 5 Polarization Beam Splitter 

16 17 Quarter-wave length plate 

1 8 2nd Lens System 

19 Sensitization Substrate 

20 Exposure Light Feed Zone 

21 24 Half mirror 

27 28 Polarization mirror 

29 1/2 Wavelength Plate 

30 Quarter-wave Length Plate 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] In case this invention manufactures a semiconductor device, a liquid crystal display 
component, or the thin film magnetic head at a lithography process, it relates to the projection aligner used in order to 
carry out projection exposure of the pattern on a photo mask on a sensitization substrate. 
[0002] 

[Description of the Prior Art] For example, in case a semiconductor device, a liquid crystal display component, or the 
thin film magnetic heads, such as LSI, etc. are manufactured at a lithography process, the projection aligner which 
carries out projection exposure of the photoresist on sensitization substrates, such as an applied wafer, is used in the 
photo mask or the pattern of a reticle (it is hereafter named a "photo mask" generically). 

[0003] Drawing 3 shows the important section of the conventional projection aligner, in this drawing 3 , a photo mask 
101 is horizontally held almost perpendicularly to the optical axis of an illumination-light study system (not shown), 
and transmitted illumination is carried out by the exposure light of predetermined wavelength injected from the 
illumination-light study system. The photo mask 101 currently used widely from the former is the structure in which 
the protection-from-light pattern which consists of metals, such as chromium, was formed on the transparence 
substrate, and the diffracted light according to a pattern configuration generates it by carrying out transmitted 
illumination. These diffracted lights are again brought together in the image surface by the image formation optical 
system 103, and the pattern image of a photo mask 101 is imprinted on the exposure side of the wafer 105 held so that 
this might agree in the image surface. 
[0004] 

[Problem(s) to be Solved by the Invention] In the Prior art like the above, since there was a request on the equipment 
that a photo mask 101 must be illuminated with a uniform illuminance by exposure light, a space coherency was not 
able to be given to the light source of an illumination-light study system. That is, if those from which the lighting angle 
which is a tilt angle to the optical axis of projection optics among the exposure light which illuminates a photo mask 
101 differs have the coherency, an interference fringe will be formed on a photo mask 101, and it will become 
conflicting with the request o^LMrmnafiar; ?. rhofo mask If)} to b^og^Ht^^T^sfo^.tJac space coherency of the.. ,. 
light source could not be taken as a parameter for aiming at improvement in the engine performance of projection 
optics. 

[0005] About this, the approach exposed using the photo mask of two sheets by this invention person was invented as 
these people were indicating recently in Japanese Patent Application No. No. 277032 [ four to ], and Japanese Patent 
Application No. No. 277033 [ four to ]. Drawing 4 shows the projection aligner concerning those people's of these 
point **, and the exposure light of predetermined wavelength is injected from the illumination-light study system 1 in 
this drawing 4 . Sequentially from the illumination-light study system 1, the 1st photo mask 2, the 1st image formation 
optical system 3, the 2nd photo mask 4, the 2nd image formation optical system 5, and the sensitization substrate 6 are 
arranged. And projection optics consists of the 1st image formation optical system 3 and the 2nd image formation 
optical system 5 which have been arranged in serial, the sensitization substrate 6 and the 2nd photo mask 4 are 
conjugation about the 2nd image formation optical system 5, and the 2nd photo mask 4 and the 1st photo mask 2 are 
conjugation mostly about the 1st image formation optical system 3. 

[0006] With the configuration of drawing 4 , the 1st photo mask 2 is illuminated from the illumination-light study 
system 1 arranged up to the exposure light 7, the diffracted lights 8 and 9 of that exposure light 7 produce it with the 
pattern formed on the 1st photo mask 2, and these diffracted lights 8 and 9 illuminate the pattern on the 2nd photo mask 

4 through the 1st image formation optical system 3. Under the present circumstances, each diffracted lights 8 and 9 
have the coherency mutually. Furthermore, as a result of being illuminated by these diffracted lights 8 and 9, the 



diffracted .lights JO and 1 1 arise from the pattern formed on the 2nd photo mask 4, and they form an image on the 
sensitization substrate 6 through the 2nd image formation optical system 5. 

[0007] In the configuration of drawing 4 , the case where the opening pattern isolated as an example on [ both ] the 1st 
photo mask 2 and the 2nd photo mask 4 is formed is considered, and - if the projection scale factor of the 1st image 
formation optical system 3 is set to beta - the isolated opening pattern on the 2nd photo mask 4 — about — it is twice 
[ beta ] the isolated opening pattern on the 1st photo mask 2. However, the actual magnitude and the actual 
configuration of these isolated opening pattern are independently adjusted on the 1st photo mask 2 and the 2nd photo 
mask 4, respectively so that a good image formation property may be acquired. In this case, since the diffracted lights 8 
and 9 injected from the 1st photo mask 2 have the coherency mutually, an image formation property similar to the case 
where an edge enhancement mold phase shift mask is used for the projection image on the sensitization substrate 6 of 
the 2nd photo mask A is. acquired: 

[0008] Moreover, the case where Rhine - and - tooth-space pattern which are a single dimension periodic pattern are 
formed as another example in the configuration of drawing 4 on [ both ] the 1st photo mask 2 and the 2nd photo mask 4 
is considered. And the pitch direction (the periodic direction) of these two single dimension periodic patterns 
presupposes mutually that it is parallel. In this case, although slanting lighting like the so-called deformation lighting is 
suitable, since considering the case of that slanting lighting the diffracted lights 8 and 9 injected from the 1st photo 
mask 2 have the coherency mutually, the image formation property that contrast is higher than the case where the so- 
called deformation illumination is used for the projection image on the sensitization substrate 6 of the 2nd photo mask 
4 is acquired. 

[0009] Furthermore, also when only a phase pattern is formed in the 1st photo mask 2, for example and only a 
protection-from-light pattern is formed in the 2nd photo mask 4, the same image formation property as the case where a 
phase shift mask is used can be acquired. That is, the projection aligner concerning the people's of these point ** raises 
the image formation engine performance on the sensitization substrate 6, using positively that the light diffracted by 
one on the photo mask 2 of the 1st sheet has the coherency mutually. 

[0010] However, in the projection aligner concerning the people's of these point **, there was un-arranging [ of having 
needed the photo mask of two sheets for exposing one sensitization substrate ]. This invention aims at offering the 
projection aligner which can improve the image formation engine performance on a sensitization substrate, using 
positively the coherency of the light injected from a photo mask while it performs exposure to a sensitization substrate 
in view of this point using the photo mask of one sheet. 
[0011] 

[Means for Solving the Problem] As the projection aligner by this invention is shown in drawing 1 , it has the 
illumination-light study system (15, 16, 20) which illuminates the photo mask (14) with which the pattern for an 
imprint was formed with exposure light. In the projection aligner which projects the image of the pattern of a photo 
mask (14) on a sensitization substrate (19) The 1st image formation optical system which carries out image formation 
of the image of the pattern of a photo mask (14) on a photo mask (14) under the exposure light (13 12), It has the 2nd 
image formation optical system (15-18) which carries out image formation of the image of the pattern of a photo mask 
(14) on a sensitization substrate (19) under the image formation light by this 1st image formation optical system. 
[0012] As shown in diavvi^ 2 in ihL cs-e, ii^iiiuininatlcii-ligLt s&d^^m 2-1), ^ts 1st image formation optica! 
system (26 22- 21), and its 2nd image formation optical system (22-24) may be sharing a part of optical path mutually. 
[0013] 

[Function] According to this this invention, the image of this photo mask (14) itself is projected in a focus condition or 
the condition of having been defocused, on a photo mask (14), and the image of a photo mask (14) is exposed on a 
sensitization substrate (19) under this image formation light. Therefore, optical system equivalent to the case where the 
photo mask of two sheets is used is constituted, and since a photo mask (14) will be illuminated by the illumination 
light which has a coherency mutually, the image formation engine performance improves like [ at the time of using a 
phase shift mask, for example ]. 

[0014] Moreover, when the illumination-light study system (20 21), its 1st image formation optical system (26 22- 21), 
and its 2nd image formation optical system (22-24) share a part of optical path mutually, the optical system of the 1st 
image formation optical system and the 2nd image formation optical system is simplified as a whole. 
[0015] 

[Example] Hereafter, with reference to drawing 1 , it explains per example of the projection aligner by this invention. 
Drawing 1 shows the projection aligner of this example, and arranges the reticle 14 in which the pattern made the 1st 
lens system 13 and applicable to an imprint was formed by order under the plane mirror 12, the polarization beam 
splitter 15 by which the quarter-wave length plates 16 and 17 were fixed to both sides, the 2nd lens system 18, and the 
sensitization substrate 19 in this drawing 1 . Moreover, the exposure light feed zone 20 is arranged in the direction of a 
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side face, of 4 pQlarization beam splitter 15. 

[0016] In this case, the reflector of a plane mirror 12 and the pattern formation side of a photo mask 14 are conjugation 
about the 1st lens system 13. However, the reflector of the plane mirror 12 may be made to defocus slightly from the 
pattern formation side of a photo mask 14, and a field [ **** ] about the 1st lens system 13. Similarly, the pattern 
formation side of a photo mask 14 and the exposure side of the sensitization substrate 19 are conjugation about the 
quarter-wave length plate 16, a polarization beam splitter 15, the quarter-wave length plate 17, and the 2nd lens system 
18. 

[0017] Next, it explains per actuation of this example. First, after the exposure light IL 1 injected from the exposure 
light feed zone 20 is reflected by plane-of-composition 15a of a polarization beam splitter 15, a photo mask 14 is 
illuminated through the quarter-wave length plate 16. The light diffracted by the pattern on a photo mask 14 carries out 
imsge formation of the pattern image of the photograph mass 14 on a plane mirror 12 according to the 1 st lens sy stem 
13, and the light reflected from the plane mirror 12 carries out re-image formation of the pattern image of the 
photograph mass 14 on a photo mask 14 according to the 1st lens system 13. That is, the pattern formation side of a 
photo mask 14 will be illuminated by the image formation flux of light of the pattern image of the photograph mass 14 
from plane mirror 12 direction. 

[0018] Then, from a photo mask 14, it goes caudad, the diffracted light occurs and these diffracted lights carry out 
image formation of the pattern image on a photo mask 14 on the sensitization substrate 19 through the quarter-wave 
length plate 16, a polarization beam splitter 15, the quarter-wave length plate 17, and the 2nd lens system 18. Thus, 
according to this example, it turns out that the system equivalent to the duplex image formation system using the reticle 
of two sheets is constituted like the projection aligner concerning point ** of these people who showed drawing 4 , 
using only the photo mask 14 of one sheet. 

[0019] In addition, it is desirable to prevent to give an antireflection film etc. to a lower part side (polarization beam 
splitter 15 side), and for the exposure light illuminated from a lower part side to be reflected with a photo mask 14 
especially as a photo mask 14 of drawing 1 , and to reach the sensitization substrate 19 through a polarization beam 
splitter 15 and 2nd lens system 18 grade. Next, the function of the polarization beam splitter 15 in drawing 1 and the 
quarter-wave length plates 16 and 17 is described. In this example, the exposure light IL 1 injected from the exposure 
light feed zone 20 shall be in the condition of the linearly polarized light (it is hereafter called "s-polarized light") that 
the electric field vector is vibrating in the direction perpendicular to the space of drawing 1 . Furthermore, the linearly 
polarized light which intersects perpendicularly with s-polarized light is called p-polarized light. What is necessary is 
temporarily, just to arrange so that the polarization direction of laser luminescence may become s-polarized light when 
using the laser light sources, such as an excimer laser, as an exposure light feed zone 20. Moreover, when making a 
mercury lamp etc. into the light source, you may make it the light which arranges a polarizing plate and is injected from 
the exposure light feed zone 20 in the exposure light feed zone 20 turn into s-polarized light. Or incidence may be 
carried out to a polarization beam splitter 15 with unpolarized light, only s-polarized light may be reflected, and the 
configuration which is made to penetrate and is removed is sufficient as a p-polarized light component. 
[0020] Here, if the exposure light IL 1 shall be injected in the state of s-polarized light from the exposure light feed 
zone 20 and incidence shall be carried out to a polarization beam splitter 15, it will be reflected by the polarization 
beam splitter 15, ana air light inst v&iiicdrat ixu&Ieacc- -will face tc'ike qusffar-v/ave length plate 16. The quarter-* 
wave length plate 16 shall be arranged so that it may be in agreement in the direction which the 45 degrees of the 
directions of a main shaft of the quarter-wave length plate 16 rotated to the polarization direction. Then, the light which 
passes the quarter-wave length plate 16 turns into the circular polarization of light of the circumference of the right (or 
left), and results to a reflecting mirror 12 through a photo mask 14 and the 1st lens system 13. 

[0021] By reflection with a reflecting mirror 12, the circular polarization of light of the circumference of the right (or 
left) turns into the circular polarization of light of the circumference of the left (or right), and results to the quarter- 
wave length plate 16 through the 1st lens system 13 and a photo mask 14 again. The light which passed the quarter- 
wave length plate 16 and turned into p-polarized light penetrates a polarization beam splitter 15 altogether, and results 
to the quarter-wave length plate 17. And the light which passed the quarter-wave length plate 17 and turned into the 
circular polarization of light carries out image formation of the pattern image of a photo mask 14 to up to the 
sensitization substrate 19 through the 2nd lens system 18. If the function of the quarter-wave length plate 17 carries out 
image formation of the light with the linearly polarized light (p-polarized light), since it has a possibility that the image 
formation engine performance may change with the directivity of the pattern on a photo mask 14, it is for avoiding it. 
[0022] Temporarily, if the direction of the main spatial frequency of the pattern on the photograph mass 14 is a 
direction perpendicular to the space of drawing 1 , the quarter-wave length plate 17 will not have the need of not 
necessarily arranging. Loss of the quantity of light can be lessened by arranging the above polarizing element. For 
example, when the usual half mirror is used instead of a polarization beam splitter 15, there is no loss of the quantity of 
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Irght accompanying reflection or transparency at the optical system shown in this example to the quantity of light 
becoming at reflection or every transparency in one half. 

[0023] Next, with reference to drawing 2 , it explains per other examples of this invention. Drawing 2 shows the 
projection aligner of this example, in this drawing 2 , it is reflected by the 1st half mirror 21 and the exposure light IL 2 
injected from the exposure light feed zone 20 illuminates a photo mask 14. It is reflected by inside 22a of the 1st 
concave mirror 22, and incidence is carried out to the 1st convex mirror 23, it is reflected in this 1st convex mirror 23, 
and the light diffracted with the pattern on a photo mask 14 faces to the 1st concave mirror 22 again. And the light 
reflected by inside 22a of the 1st concave mirror 22 penetrates the 2nd half mirror 24, and forms the middle image of 
the pattern of a photo mask 14. After sequential reflection is further carried out in inside 25a of inside 25a of the 2nd 
concave mirror 25, the 2nd convex mirror 26, and the 2nd concave mirror 25, the light diverging from this middle 
image penetrates the 1 st half mirror 21, and forms the pattern image of a photo mask 14 on a photo mask !4 
[0024] The image formation light of the pattern image of a photo mask 14 functions as illumination light to the pattern 
on a photo mask 14, sequential reflection is carried out by the 1st concave mirror 22, the 1 st convex mirror 23, and the 
1st concave mirror 22, and incidence of the diffracted light from the photo mask 14 illuminated by this image formation 
light is carried out to the 1st half mirror 24. The light reflected by this half mirror 24 carries out image formation of the 
pattern image of a photo mask 14 on the sensitization substrate 19. 

[0025] That is, in this example, a photo mask 14 is illuminated with the exposure light feed zone 20 and the 1st half 
mirror 21, and image formation is again carried out on a photo mask 14 by the image formation optical system which 
the image of the pattern of this photo mask 14 becomes from the 1st concave mirror 22, the 1st convex mirror 23, the 
2nd half mirror 24, the 2nd concave mirror 25, the 2nd convex mirror 26, and the 1st half mirror 21 . And image 
formation of the pattern image of a photo mask 14 is carried out on the sensitization substrate 19 under the image 
formation light by the image formation optical system which consists of the 1st concave mirror 22, the 1st convex 
mirror 23, and the 2nd half mirror 24. 

[0026] In this case, the image in which image formation is carried out among the light diffracted by the pattern of a 
photo mask 14 by the light reflected as it is by the 2nd half mirror 24 is an image formation component corresponding 
to the conventional image formation method, and the image in which image formation is carried out by the light 
reflected by this 2nd half mirror 24 after passing the 2nd half mirror 24 once is an image formation component by the 
duplex image formation system of drawing 4 concerning these people's point **. Moreover, the image in which image 
formation is carried out by the light reflected by this 2nd half mirror 24 after passing the 2nd half mirror 24 twice or 
more is an image formation component by the multiplex image formation system more than Mie. 
[0027] Thus, in this example, the image formation component by single image formation system like drawing 3 and the 
image formation component by the multiplex image formation system more than Mie are contained in addition to the 
image formation component by duplex image formation system like drawing 4 . Moreover, all the light reflected by the 
1st half mirror 21 after being reflected with the light which penetrates the 1st half mirror 21 after being injected from 
the exposure light feed zone 20, and the 2nd concave mirror 25 has composition which becomes futility. 
[0028] On the other hand, what is necessary is just to exchange for the 1st polarization mirror 27 and the 2nd 
polarization mirror 28 which s-polarized light is reflected [ mirror ] for the 1st half mirror 21 and the 2nd half mirror 
24, respectively, aiiXi make p-poiaiiztd light penetrate only as an ii^wgv'fcrinuuon component according the- im^ge 
formation on the sensitization substrate 19 to a duplex image formation system to raise the use effectiveness of light 
further. It is the mirror which considers the same work as a polarization beam splitter as a polarization mirror. 
Furthermore, what is necessary is to arrange 1/2 wavelength plate 29 between a photo mask 14 and the 1st concave 
mirror 22, to arrange the quarter-wave length plate 30 between the 2nd polarization mirror 28 and the sensitization 
substrate 19, and just to let exposure light IL 2 injected from the exposure light feed zone 20 be s-polarized light, as the 
broken line showed drawing 2 . 

[0029] In this case, since it is s-polarized light, it is all reflected by the 1st polarization mirror 27, and incidence of the 
exposure light EL 2 injected from the exposure light feed zone 20 is carried out to a photo mask 14. The light of the s- 
polarized light which passed the photo mask 14 turns into p-polarized light with 1/2 wavelength plate 29 noting that the 
main shaft of 1/2 wavelength plate 29 just behind a photo mask 14 is installed in the direction rotated 45 degrees from 
[ of s-polarized light ] vibration. Then, since the light reflected by the 1st concave mirror 22, the 1st convex mirror 23, 
and the 1st concave mirror 22 is p-polarized light, all penetrate the 2nd polarization mirror 28. Next, since the light 
reflected by the 2nd concave mirror 25, the 2nd convex mirror 26, and the 2nd concave mirror 25 is still p-polarized 
light, it penetrates the 1st polarization mirror 21 altogether, and carries out image formation of the pattern image of a 
photo mask 14 on a photo mask 14. 

[0030] And the light of the p-polarized light which passed the photo mask 14 is changed into s-polarized light by 1/2 
wavelength plate 29. Then, since it is s-polarized light, it is altogether reflected by the 2nd polarization mirror 28, and 
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the light by which sequential reflection was carried out with the 1st concave mirror 22, the 1st convex mirror 23, and 
the 1st concave mirror 22 carries out image formation of the pattern image of a photo mask 14 on the sensitization 
substrate 19. In this case, the image by which image formation is carried out on the sensitization substrate 19 is only an 
image formation component by the duplex image formation system, and the image formation engine performance is 
good. Furthermore, there is little quantity of light loss of the exposure light IL 2 injected from the exposure light feed 
zone 20, and the use effectiveness of light is very high. Moreover, the quarter-wave length plate 30 currently installed 
above the sensitization substrate 19 changes the linearly polarized light of s-polarized light into the circular polarization 
of light, and, thereby, the difference of the image formation property by the directivity of the pattern on a photo mask 
14 is canceled. 

[003 1] In addition, as for the example of above-mentioned drawing 1 , refractive media are used as image formation 
optica! system . and it cannot be overemphasized that the example of drawing 2 may use refractive media and 3, . . 
reflective system together although the reflective system is used as image formation optical system. Furthermore, it is 
good also considering a photo mask as a reflective mold, and various gestalten can be considered as optical system in 
case a photo mask is a reflective mold. Thus, this invention is not limited to the above-mentioned example, but can take 
configurations various in the range which does not deviate from the summary of this invention. 
[0032] 

[Effect of the Invention] According to this invention, there is an advantage which can improve the image formation 
engine performance on a sensitization substrate only by using the photo mask of one sheet like the multiplex image 
formation system using the photo mask of two or more sheets, using positively the coherency of the light injected from 
a photo mask. While being able to aim at reduction of the cost which photo-mask creation takes by this, relative- 
position doubling of the photo mask of two or more sheets becomes unnecessary, and can contribute to simplification 
of an equipment configuration, and improvement in the throughput at the time of equipment operation. 
[0033] Moreover, this invention is realizable as equipment with a gestalt with little quantity of light loss by using 
various polarizing elements together. Moreover, when an illumination-light study system, the 1st image formation 
optical system, and the 2nd image formation optical system are sharing a part of optical path mutually, the whole 
optical system can be simplified. 

[Translation done.] 
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CLAIMS 



[Claim(s)] 

[Claim 1] In the projection aligner which has the illumination-light study system which illuminates the photo mask 
with which the pattern for an imprint was formed with exposure light, and projects the image of the pattern of said 
photo mask on a sensitization substrate The 1st image formation optical system which carries out image formation of 
the image of the pattern of said photo mask on said photo mask under said exposure light, The projection aligner 
characterized by having the 2nd image formation optical system which carries out image formation of the image of the 
pattern of said photo mask on said sensitization substrate under the image formation light by this 1st image formation 
optical system. 

[Claim 2] The projection aligner according to claim 1 characterized by said illumination-light study system, said 1st 
image formation optical system, and said 2nd image formation optical system sharing a part of optical path mutually. 



[Translation done.] 



